Existing data on the (unpolarised) transverse structure function of the proton are analyzed for large values of the Bjorken variable x. The leading-twist and a phenomenological higher-twist contributions are simultaneously determined from a power correction analysis of the Nachtmann moments for values of the squared four-momentum transfer between ∼ 1 and 20 (GeV /c) 2 . The results obtained adopting the next-to-leading order approximation and those including the effects of soft gluon resummation are compared. The sensitivity of the extraction of large-x higher twists to high-order radiative corrections as well as to the value of α s (M 2 Z ) is illustrated.
The experimental and theoretical investigation of the behaviour of parton distribution functions (P DF ) for large values of the Bjorken variable x as well as the extraction of higher twist terms in the Deep Inelastic Scattering (DIS) structure functions of the nucleon has recently received a renewed attention [1] - [6] . The main goals are: i) the determination of multiparton correlations in the nucleon [2] - [6] , and ii) the investigation of ratio of d-to u-quark distributions in the vicinity of the threshold region x ≃ 1 [1, 5] . In this way one may test not only models of the structure of the nucleon (see, e.g., [7] ), but also the predictions of perturbative QCD at large values of x, which can be relevant for the experimental programs at high-energy facilities, like CEBAF , HERA and future LHC.
The aim of this letter is to address the issue of the relevance of high-order radiative corrections in the extraction of both the leading-and the higher-twist contributions from the (unpolarised) DIS structure function of the proton for large values of the Bjorken variable x. To this end: i) we perform power correction analyses of the Nachtmann moments of the transverse proton structure function, M n (Q 2 ), constructed in [5] starting from world data in DIS kinematics as well as in the nucleon-resonance production regions for values of the squared four-momentum transfer Q 2 between ∼ 1 and 20 (GeV /c) 2 b,c ; and ii) we compare the results obtained adopting a fixed-order calculation with those including the effects of soft gluon resummation (SGR) [8, 9] . The Nachtmann moments M n (Q 2 ) will be analyzed in terms of the following twist expansion (cf. [5] )
where µ n (Q 2 ) is the twist-2 contribution, while the pQCD evolution of the twist-4 [twist-6] is accounted for by the term (
n ] with an effective anomalous dimension γ (4) n [γ (6) n ] (cf. also [2] ) and the parameter a (4) n [a (6) n ] represents the overall strength of the twist-4 [twist-6] term at the chosen scale Q 2 0 . In what follows we will limit ourselves to moments with order n ≥ 4, mainly because the second moment is only slightly sensitive to the large-x region and it turns out to be almost totally dominated by the leading twist (cf. [5] ). Moreover, the effects of soft gluon resummation for the second moment turn out to be quite small (see later on Fig. 1 ). Finally, since at large x the evolution of the singlet quark and gluon operators decouple, we consider the non-singlet (NS) evolution for the full twist-2 term (cf., e.g., [5] ).
For the fixed-order calculation of the leading twist we consider the next-to-leading b Note that existing SLAC data up to x ≃ 0.98 as well as the elastic peak contribution are included in the construction of the Nachtmann moments performed in [5] . Moreover, the inclusion of data in the nucleonresonance production region is a relevant point in view both of the extraction of multiparton correlations (target-dependent higher twists) and of parton-hadron duality arguments (see again [5] ).
c We want to remind that the Nachtmann moments of Ref. [5] have been obtained using available interpolation formulae for evaluating the nucleon structure functions at fixed values of Q 2 . In this respect new systematic measurements are needed to confirm the Q 2 -behaviour of the Nachtmann moments found in [5] .
(NLO) order approximation, viz. (cf. [10] )
where γ N S n are the one-loop NS anomalous dimensions, γ 
where
The physical origin of the logarithm and double logarithm terms in Eq. (3) is the mismatch among the singularities generated in the quark coefficient function by the virtual gluon loops and the real gluon emissions, the latter being suppressed as the elastic peak corresponding to the threshold x = 1 is approached. In other words at large x the relevant scale is no more Q 2 , but Q 2 (1 − x) [11] and the usual Altarelli-Parisi evolution equation should be accordingly modified [12] . The presence of the above-mentioned divergent terms at large n would spoil the perturbative nature of the NLO approximation (2) (as well as of any fixed-order calculation) and therefore the effects of soft gluon emissions should be considered at all orders in the strong coupling constant α s . To this end one can take advantage of resummation techniques, which show that in moment space soft gluon effects exponenziate [8, 9, 13] . Thus, the moments of the leading twist including the SGR effects, acquire the following form (cf. [14, 15] ):
is the key quantity of the soft gluon resummation and reads as (cf. [13, 14] )
where λ n ≡ β 0 α s (Q 2 )ln(n)/4π and
It is straightforward to check that in the limit λ n << 1 one has
n,LOG /2π, so that at NLO Eq. (5) reduces to Eq. (2).
In [5] the Nachtmann moments M n (Q 2 ) have been analyzed adopting the NLO approximation (2) and using the value α s (M 2 Z ) = 0.113 derived in [16] . However, both a recent re-analysis of the combined BCDMS and SLAC data [6] and the updated P DG summary [17] of various determinations of α s (M 
are reported in Fig. 1 . It can be seen that soft gluon effects are quite small for the second and the fourth moments, while for n ≥ 6 they increase significantly as n increases and exhibit a remarkably sensitivity to the value of α s (M i) the extracted twist-2 term yields an important contribution in the whole Q 2 -range of the present analysis, and ii) the Q 2 -behaviour of the data leaves room for a higher twist contribution positive at large Q 2 and negative at
d In our analyses the twist-2 parameter A n , γ (4) n , a (6) n , γ (6) n are simultaneously determined from a χ 2 -minimization procedure (cf. [5] ). We have checked that within the errors generated by the fitting procedure the same value for the leading twist parameter A such a change of sign requires in Eq. (1) a twist-6 term with a sign opposite to that of the twist-4. As already noted in [5] , such opposite signs make our total higher twist contribution smaller than its individual terms. We have then carried out twist analyses of the Nachtmann moments M n (Q 2 ) adopting the NLO approximation (2) and using also the value α s (M 2 Z ) = 0.113. The comparison of the results obtained in this way, is shown in Figs. 3-4 for the leading twist µ n (Q 2 ) and for the total higher twist contribution HT n (Q 2 ), defined as
From Fig. 3 it can clearly be seen that both soft gluon effects and the value of α s (M 2 Z ) can change drastically the evolution of the leading twist at Q 2 ∼ few (GeV /c) 2 e . Correspondingly (see Fig. 4 ), the role of the higher twists is significantly reduced both by the effects of the soft gluon resummation and by the value adopted for α s (M 2 Z ). On the one hand, within the NLO approximation, the extracted higher twists for n ≥ 6 can exceed 50% of the leading twist at Q 2 ∼ few (GeV /c) 2 both for α s (M 2 , when the updated P DG value α s (M 2 Z ) = 0.118 is considered. Therefore, we can state that the NLO approximation for the leading twist lead to a strong overestimate of the extracted higher twists at large x.
In conclusion, we have analyzed the existing data on the (unpolarised) transverse structure function of the proton for large values of the Bjorken variable x by performing power correction analyses of the Nachtmann moments of Ref. [5] 
The results obtained adopting the NLO approximation and those including the effects of soft gluon resummation have been compared. We have shown that: i) higher twist extractions based on the NLO approximation for the leading twist are not reliable, and ii) the effects of the soft gluon resummation as well as the updated P DG value of α s (M 2 Z ) should be taken into account at large x. Figure 4 . The same as in Fig. 3 , but for the ratio of the total higher twist contribution HT n (Q 2 ) (Eq. (10)) to the leading twist term µ n (Q 2 ).
